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-: i r i :i i: o Z i s i 1 ^ .i ur e 

y :: , .rr."- , ::::.t: _ s :: r l f i e ':; y 

t: e;\'- wi:r. rii 1 - i-.;:r. h yd r -j :< i de . The trea:ou oil 

= or:trjr.5:- mir ~n :il layer , ?. v;a:er layer and of ter. r 
5 sludge layer, whicr. separr.ior. be assisted by 

tentnfu-ition . The sludge layer is fully limed and is 
suitable :cr disposal. Tee sludge layer may be further 
dev/acerf'-: by a freeze - ihav; technique. 
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t ?.rCATMi : j; i t or wa3te : r 5 
00-' present-. inverition is 'jcncerned with the 
t r e a t me n t-. o f wa she oils. 
5 Many produced crude oils contain impurities whi oh 

adverse 1 y a fleet refining processes and equipment, and 
s ome t ime s the proper tie s of the e n d p rod u z t . T h e mo s t 
common impurities are water, salts and clays and they 
are usually removed by washing the til with additional, 

10 low mineral -content v/a t sr. This procedure often 
results in the production of emulsions, from which the 
water phase is conventionally separated with the aid of 
organ is chemical de-emu lsifiers and electrostatic 
coalescers. The washing and water separation steps 

15 together constitute the process known as "desalting". 
This process is net sufficient, however, to clean up 
some crude oils cr crude oil fractions, particularly 
from heavy oil production, and these are often disposed 
of as waste. 

20 The latter crude oils and fractions are referred 

to herein as "normally intractible oils 1 ' in that they 
resist the conventional purification procedures. These 
normally intractible oils contain water and solid 
impurities, usually clays which are often completed 

25 with crgamc matter, and their intractible nature is 
thought to arise from water-in-oil emulsions which are 
stabilized by the clay solids. 

It has now surprisingly been found that the 
addition of calcium hydroxide to normally intractible 

30 oils enables separation of impurities f rem the oil to 
occur. 

In accordance with the present invention, 
therefore, there is provided a method of treatment of 0 
normally intractible oil containing water and solids, 
35 which comprises treating the oil with calcium hydroxide 
to cause separation on the intractible oil at least 
into an oil phase and a water phase. 

In the present invention, therefore, a normally 
intractible oil containing impurities, mainly in the 
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- '-er , .- ■ ! - a : 1 ;;v s . ;s :r^at-^i v. ::h 7a 1c ium 

• " a :. ; - • • natrium hy !r:>: ::j.\:r.e::: may he 

effe-7-: ay :r.e intraaainle ;il v;::h a sciuticr. 

aalamaa hy ;:r i :;o ; preferah ly a a^urfi:e:! solution, 
5 alone; w :. 7 a additional solia chase calcium hydro: i de , if 
desired, at elevated teape r a :v, r e s , preferably about 60 3 
7a about 30°C, in a procedure analogous to a on ven 7 iona 1 
crude :il washing with water. 

The washing of the intractible oil using the 
10 calcium hydroxide solution in accordance with this 
invention may he effected in any convenient manner, 
r'cr example, tae treatment nay be effected during 
transportation if the intractible oil, for example, by 
pipeline, tanker or tank truck, or in a stirred reactor 
15 aons true ted for the purpose. 

The calcium hydroxide treatment may also be 
effected by first mixing the intractable oil with a 
concentrated slurry of solid calcium hydroxide and 
allowing the mixture to stand at elevated temperature, 
20 preferably about 50 3 to about S0°C, for an extended 
period of time, usually about 4 to about 24 hours, 
prior to any further treatment. In this procedure, 
about 0.2 to about 3 g of Ca(0H) ? per kg may be first 
mixed with the arude oil or fraction. 
25 Furtaer treatment may then comprise washing with 

saturated calcium hydroxide solution, as described 
above, or mechanical dewatering, such as by 
cen tri f ugation . 

The calcium hydroxide treatment surprisingly leads 
30 to separation of the intractible oil, substantially 
complete removal of impurities from the intractible oil 
and to readily separable oil and aqueous phases. 

/any emulsions which form during the washing step 
are very unstable and usually break. without the 
35 necessity to use chemical de-emulsif iers . 

Electrostatic coalescers also are not required, but 
also may be used to promote more rapid separation of 
the a qu e ou s phas e . 
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r. f :■ i a t L i r. ^ :" nhe ca Lo i urn hydro xiiio- ':roa tod 
ir.trjc".;:. h ; r ]_ 1 Leads rapid sop a ration i;i to three 

phases, none 1 y =«. rLoir -: ; 1 phase, an aqueous chase anil 
a clay ' tsphaj z (oil sludge) phase. Trie p re- ere a trr^p/: 
j with -j :-l ;;ium hydroxide is particularly useful in this 
procedure, s ince not only does it aid in the 
destaoilization of certain of the emulsion-, thereby 
rendering the cen tr i ruga t ion more efficient, but also 
leads to a uniformly limed clay/asphalt phase that is 

10 more acceptable for road application or landfill, owing 
tz> a decreased possibility of trace metal leaching. 

The limed sludge is also more amenable to further 
d e w a t e r i n g b y c r e e z i n g a n d t h a w i n g , v/ n i c h m a y b e 
effected in western Canada over the winter months in 

15 pits, either at the final disposal site or in a 
temporary location orior to transportation to the final 
d i s p o sal site, 

Air hough other divalent metal compounds are known 
to destabilize emulsions, calcium hydroxide (or slaked 

20 lime) is utilized in this invention because of its low 
cost and low concentrations precipitate many organic 
surface active impurities by an acid-base reaction, 
unlike other alkaline reagents or other calcium 
compounds, such as calcium chloride. Treatment of many 

25 intrac tible oils by calcium chloride has no effect on 
the ability to separate the components of the oil. 

This invention is illustrated further by the 
fallowing Examples: 
Example 1 

30 This Example illustrates the effect of washing a 

normally intractable waste oil with saturated caisium 
hydroxide solution. 

A waste oil sample containing absorbed water and 
various other impurities was mixed vigorously for one 

35 minute with an equal volume of saturated calcium 
hydroxide solution at about 70°C. Excess solid salsium 
hydroxide was present in the mixture over and above toe 
quantity saturating the calcium hydroxide solution at 
70 (accut 500 mg/1). After standing for four hours 
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- T * * •' - : " r zr.-i t:.\.o:us c.".;.io h - .:. sopar;t;-;.a in 

at l-rasi ••aval : o the v-luT.e solution 

- - -7 ■■ - - V ad:le:;. Ih- of ;,r. intormedi a te 

- a V ~ - - - , :::.: : :er3-.":"; m ateria. r. h a t the 
5 .'.peer ; :. . 1 aver h a J :: eer. substantia 1 ly freed :: 

impur i r. :.e s and the water associated with them. 
Example 2 

Th.£ Example illustrates the effect cf adding a 
concentrated calcium hydroxide slurry to a was be oil in 
10 comparison with an equivalent amount of calcium 
chloride . 

Two samples of a normally mtractihle waste oil 

from the Swan Hills area of Alberta, Canada, were 

treated with 250 pprr. and 500 ppm of calcium hydroxide 

15 and calcium chloride respectively, added as a 

concentrated suspension or solution in water in the 

ratio of 1 part of suspension or solution to 50 parts 

of waste oil. After vigorous mixing and standing at 

6 0 °C, the following observations were made: 

20 Time Sample Treatment 

(hrs) Ca (OH) 2 * CaCL ; 

0 immediate s igns no sign of 

cf breakout breakout 

10 lower aqueous no separation 

25 phase separated, observed 

9.7? by volume 

58 very clear separ- no separation 

aration of lower observed 
aqueous layer, 
8.3% by volume 

30 may be seen from the results presented above, 

the addition of calcium hydroxide was effective in 
causing separation of the waste oil while there was no 
observed effect with the addition a f calaium chloride. 
Example 3 

This Example illustrates the freeze- thaw 
dewatermg of an oil sludge treated with Ca(OH) 2< 

Approximately 150g of a waste oil sludge obtained 
from the Brooks area of Alberta, Canada was mixed with 
0.9g of hydrated lime at 70°C and then frozen to a 
temperature of about -i0 D C. After being maintained 
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: v -> ? e n r .r L u h;vu , the in ri t o :; i a I w-is thawed t o 
- o it. c.v- ;rcr .1 cp o: x : ra t i.y 50 n> L o: ;i n t e r ] 3V --: 

w:iS - od. A cm a L 1 aaioun: or a bright oil. layer 

a. so vas observed to form and stick to the sides of the 
5 container. 

In \ para 1 Lei experiment, a farther sample of the 
waste oil sludge was frozen and then thawed but without 
tne mitral addition of the slaked lime. The 
separation of a water layer and an oil layer were not 
10 observed. 

In summary of this disclosure, the present 
invention provides novel methods for the treatment of 
normally intractible oils using calcium hydroxide and 
the recovery of useful products therefrom. 
15 Modifications are possible within the scope of this 
invent ion . 
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■■• me c:v.::a i r v;er.:'er.: :. r a r.::::: 1 ly :r.:r.^:: :bl^ 
-il '-' ntaininc >;a:^ ar.;i sciils, which :cr.::rises 
caiJ :? i 1 wich ral:!::::. hy:i>;:::-;: ie :c cause 
= epara';ior. of the ir.:r.=ic::b!.e oil at least i p. r. e an ail 
phase f:r.u a water phase. 

2. The method of char; 1 wherein said intractible ail 
arises from heavy oil product ion . 

3. The method of claim 1 wherein said calcium 
hydroxide treatment: is effected by washing said 
intractibLe oil with an aqueous solution of calcium 
hydro:-: i ae . 

4. The method of claim 1, 2 or 3, wherein said 
calcium hydroxide is used in the form of a saturated 
solution . 

5. The method of claim 1 , 2 or 3, wherein said 
ralcium hydroxide is used in the form of a saturated 
solution, along with additional solid phase calcium 
hydroxide . 

o. The method of claim 1 wherein said intractible oil 
is mixed with a concentrated slurry of solid calcium 
hydroxide and the mixture is subjected to 
ren trif ugation to effect separation of the intractible 
oil into said oil phase, said water phase and an oil 
sludge phase, 

7. The method of claim 6 wherein said oil sludge 
phase is separated and subjected to freeze- thaw 
iewa termq . 

3. The method of claim 1 or 6 , wherein said calcium 
hydroxide is used in an amount of about 0.2 to about 3 
g of Ca(Otl) 2 per kg of intractible oil. 

9. The method of claim 1 or 6 wherein said calcium 
hydroxide treatment is carried out at a temperature of 
about 6 0° to about 30 °C. 



